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Inthenatma- 

I. (Currently Amended) A phase change memory cell fabricated by integrated circuit 
techniques on a semiconductor substrate, comprising: 
an insulatii^ dielectric layer on the substrate; 

a thin conductive fihn having a first film tiiickness on the dielecttic layer, the plane of the 
fihn being generally parallel to the plane of the substrata 

a layer of a phase change material having a second fihn thickness.supported by the 
dielectric layer, wherein the phase change material and the thin conductive fihn are not relatively 
siq)erjacent or subjacent; [[and]] 

an electrically resistive interface between the thin conductive film and the phase change 
material layer, the interface being defined by an area of engagement bistwcen the fihn and the 
layer that is generally normal to the plane of the substrate, and wherein the thickness of the thin 
conductive fihn is less than the thickness of the layer of phase change material at the 
intetfecerr.11; and 

an electrode siiperiacent to t he phase change material layer 

2. (Original) The memoiy cell of Claim 1, wherein: 

the electrical resistance of the interfece is inversely proportional to the area of 
engagement; and 

the width of the conductive film generally paraUel to the plane of the substrate and the 
height of the conductive fihn generally nomial to the plane of the substrate detemiine the area of 
engagement. 
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3. (Original) The memory ceU of Claim 2, wherein the width of the conductive fihn 
generally parallel to the plane of the substrate is determined by photolithography and the height 
of the conductive film generally normal to the pla«e of the substiate is determined by deposition 
parameters. 

4. (Original) The memory ceU of Claim 3. wherein heat produced by current through the 
interface flows from the interface into the phase change material layer in a direction gencraUy 
parallel to fhe plane of the substrate. 

5. (Original) The memory cell of Claim 4, which further comprises a contact on the phase 
change mat^al layer, wherein: 

a current path from the interne into the phase change material layer Ues in a direction 
substantially parallel to the plane of the substrate; and 

a current path from the phase change material layer into the contact Ues in a direction 
generally normal to the plane of flie substrate. 

6. (Canceled) 

7. (Previously Presented) The memory cell of Claim 1. wherein the phase change material 
layer resides in a trench formed in the dielectric layer, the bottom surface of the trench and the 
phase change material layer being coplanar with or below the upper surface of the dielectric 
layer. 



on 



8. (Original) The memory ceU of Claim 7, ftuther comprising a transistor formed in and 
the substrate and in the dielectric layer, and wherein an output of the transistor is electrically 
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continuous with one tenninus of the thin conductive film, the other terminus of the thin 
conductive film engaging the dieJectric layer to define the interface. 

9. (Previously Presented) A phase change memory cell febiicated by integrated circuit 
techniques on a semiconductor substrate, comprising: 
an insulating, dielectric layer on the substrate; 

a thin conductive fihn on the dielectric layer, the plane of the film being generally 
parallel to the plane of the substrate; 

a layer of a phase change material supported by the dielectric layer, wherein the phase 
change material layer and the thin conductive fihn are not relatively superjacent or subjacent and 
wherein the phase change material layer resides in a trench fwmed in the dielectric layer, the 
bottom surfece of the trench and the phase change mataial layer being coplanar with or below 
the lower surface of the dielectric layer; 

an electrically resistive interface between the thin conductive fihn and the phase change 
material layer, the interface being defined by an area of engagement between the film and the 
layer that is generally normal to the plane of the substrate; and 

a transistor formed in and on the substrate and in the dielectric layer, and wherein an 
ou^ut of the transistor is electrically continuous with one terminus of the thin conductive film, 
tfie other terminus of the thin conductive fihn engaging the dielectric layer to define the 
intcrfece, wherein the thin conductive film is generally coplanar with a gate electrode of the gate. 

10. (Original) The manoiy cell of Claim 9, wherein; 

the dielectric layer comprises a first, lower strattim, a second intermediate stratum 
on the iirst stratum and a third, upper stratum on the second stranmi; 
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the gate electrode and the conductive layer reside on the firet strahim, in the 
second stratum and under the tfiird stratunj; and 

the phase change material layer resides on the first stratum and in the second and 

third strata. 

11, (Original) The memory cell of Qaim 10. further comprising: 
a contact on the gate electrode; and 

a topmost stratum on the third stratum, wherein the contact on the phase cbaoge material 
layer and the contact on the gate electrode reside in the topmost stratum. 

12-28 (Canceled) 

29, (CuiTcntly Amended) An improved phase change memoiy cell febricatcd by integrated 
circuit techniques on a substrate, the memory cell being of the type in which there is an interface 
between a layer of phase change material and a conductive element, the area of the interlace 
detemjining the resistance Aereof to cuixent flow therethroug h, and an electmrie e^i^f^ r^Vy 
couple4 with the phase chanfie material layer , wherein the improvement comprises: 

the conductive element being a thin film of a conductive material that does not overly, 
and extends away from, the phase change material layer in a direction generally parallel to the 
plane of the substrate, the resistance of the interface being detennined by the thickness of the 
tiiin film normal to the substrate, wherein the thickness of the thin fihn is less than the thickness 
of the phase change material layer at the interfacerr.ll : and 

the electrode beinp suoeriacent t o the chase change material tfty * ^ 
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30. (Original) The memory cell of Claim 29, wherein the interface is defined by the 
etjgagement of a side of the phase change material layer and an end of the thin fihn, the side and 
the end being generally nonnal to the plane of the substrate. 

3 1 . (Original) The memory cell of Claim 29, wherein the conductive material comprises a 
hi^ bandgap and high thenmal conductivity material 

32. (Original) The memory cell of Claim 29, wherein heat produced by cwrent through the 
interface flows from the interface into the phase change material layer in a direction generaUy 
parallel to the plane of the substrate, 

33. (Original) The memory cell of Claim 29, the cell fbrther bang ofthe type in which 
current flows through the phase change layer from the interface to a contact on the phase change 
material layer, wherein: 

current flows from the Interface into ihe phase change material layer in a direction 
substantially parallel to the plane of tihie substrate; and 

current flows from the phase change material layer into the contact in a direction 
generally nonnal to the plane of the substrate. 
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34. (Original) The memory cell of Claim 29, wherein: 

the thin film resides on a dielectric stratum on the substrate; and 

the phase change material layer resides in a trench fomied in the stratum, the trench 

defining the length of the thin film toward the phase change material layer in a direction 

generally parallel to the plane of the substrate. 

35. (Original) The memory cell of Claim 29, wherein the width of the thin film generally 
parallel to the plane of the substrate at the interface is determined by photolithogr^hy and the 
height of the thin fihn generally nomial to the plane of the substrate at the interfece is determined 
by thin film deposition parametos. 

36. (Cunently Amended) A memory cell, comprising: 
a layer of phase change material; [[and]] 

an elongated thin conductive fihn having one end engaging a side of the layer to define 
an interface having a width and a heig^it. at least one dimension of the interface being detemiincd 
non-photolifhographically by thin film deposition parameter, whetein the thin conductive film 
and the layer of phase change material engage at an mterface and wherein the thin conductive 
film has a thickness at the interface that is thinner than the phase change material at the interface, 
and further wherein the layer of phase change material neither overlies [[no]J nor underlies the 
thin conductive fil m; and 

an electrode suneriaccnt to the la yer of ohas^ t^ banee material . 

37. (Original) A method of using the memory cell of Claim 36, which comprises applying a 
voltage across the other end of the fihn and the layer so that current flows ftom the interlace into 
the layer genially parallel to the film. 
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38. (Original) The method of aah» 37, wherein the cuirent flows out of the layer generaUy 
normal to the film. 
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